In general we can say that the thermal width of quarqonia corresponds to imaginary part of potential. The gravity dual of theories give explicit form of potential as V QQ .
Introduction
The AdS/CFT correspondence is [1] [2] [3] [4] [5] between a string theory in AdS space and conformal field theories in physical space-time. It leads to an analytic semi-classical model for strongly coupled QCD. It has scale invariance, dimensional counting at short distances and color confinement at large distances. This theory describes the phenomenology of hadronic properties and demonstrate their ability to incorporate such essential properties of QCD as confinement and chiral symmetry breaking. In the AdS/CFT point of view the AdS 5 play important role in describing QCD phenomena. So in order to describe a confining theory, the conformal invariance of AdS 5 must be broken somehow. Two strategies AdS/QCD background have been suggested in the literatures hard-wall [6] [7] [8] [9] [10] [11] [12] and soft-wall model [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] . In hard-wall model to impose confinement and discrete normalizable modes that is to truncate the regime where string modes can propagate by introducing an IR cutoff in the fifth dimension at a finite value z 0 ∼ 1 Λ QCD . Thus, the hard-wall at z 0 breaks conformal invariance and allows the introduction of the QCD scale and a spectrum of particle states, they have phenomenological problems, since the obtained spectra does not have Regge behavior. To remedy this it is necessary to introduce a soft cut off, using a dilaton field or using a warp factor in the metric [6, 18] . These models are called soft wall models. The soft-wall and hard-wall approach has been successfully applied to the description of the mass spectrum of mesons and baryons, the pion leptonic constant, the electromagnetic form factors of pion and nucleons, etc. On the other hand the study of the moving heavy quarqonia in space-time with AdS/QCD approach plays important role in interaction energy [32] [33] [34] [35] . By using different metric background we see different effect on interaction energy.
Evaluation of ImV QQ will yield to determine the suppression of QQ in heavy ion collision [36] .
The main idea is using boosted frame to have Re V QQ and Im V QQ [37] for QQ in a plasma.
From viewpoint of holography, the AdS/CFT correspondence can describe a "brocken conformal symmetry", when one adds a proper deformed warp factor in front of the AdS 5 metric structure . So, e −cz 2 is a negative quadratic correction with z, the fifth dimension.
One natural question is about the connection between the warp factor and the potential V QQ . In this work, the procedure [36] is followed to evaluate the imaginary part of potential for two cases. First, an AdS 5 metric with no deformation parameter in warp factor, and the other is a metric with a "nonzero" c. It is interesting to see " what will happen if meson be in a deformed space?"
As expected in the limit c → 0, two warp factors are similar, and "n"th order of deformation parameter with"n"th power of c is presented in calculations. It is a trend to see effects of deformation parameter on ReV QQ and ImV QQ that are evidences for "usual" or "unusual"
behavior of meson in compare with the case c = 0. It should be mentioned that all of our calculations are for the case that QQ is moving perpendicularly to the joining axis of the pair.
All above informations give us motivation to work on the deformation parameter in AdS metric background on real and imaginary part of potential. For this reason we organized the paper as follows. In section 2, we start with AdS black-hole spacetime with translationally invariant horizon, we assume this metric background for QQ and find some relations for real and imaginary parts of potential with respect to velocity of meson. This simple and routin example will be presented with some analytical results. For a "deformed" space, we consider another metric in section 3 and follow the procedure as before. Because of the complexity of this problem, it is important to choose "what order of c, we want to calculate" if one wants analytical results. Section 4 would be our conclusion and see some suggestions for future work.
QQ in an AdS black-hole space time
In this section we consider soft-wall metric background in infinite temperature case. So, we present the general relation for real and imaginary parts of potential when the dipole is moving perpendicularly with respect to the wind with velocity η [36] .
In our case we apply the general result for AdS black hole space time with translationally invariant horizon, the dual gravity metric will be as:
where
and T is boundary field theory's temperature.
We take advantage from the metric background (1), one can obtain,
we use the following change of variable,
we will arrive at,M
one can obtains,
So the equation of motion and the boundary conditions of the string relates L(length of the line joining both quarks) with z * as follows,
So, for the corresponding case we have,
In order to relation between S str and z * we find the regularized integral [37] ,
We obtain the following results,
and
where λ = R 4 α′ is coupling constant of QCD. Finally, we find the real part of potential as
From hypergeometric functions [59] , these integrals give us following relations,
and At the next step, we are ready to arrange the imaginary part of potential which is important in the suppression of QQ in heavy ion collision. ForM (z * ) > 0 the imaginary part of the V QQ would be [37] :
After some algebric calculation, the equation (20) will be as,
It is satisfied by condition Im V QQ < 0. Imaginary part of potential should be negative because it appears in an exponential function and should exhibit a decaying behavior. For M (z * ) < 0 we have Im V QQ ≈ 0, as we expected [37] . The behavior of quarqonia is shown in some figures. In last figure of this section, Im V QQ LTmax is shown as a function of η and it is scaled with T √ λ. It indicates the thermal width decreases when η is increasing, until it reaches to a minimum value.
QQ in an deformed AdS
In this section, we apply the same calculations as before for the case A(z) = ln
In that case c is deformation parameter and also field theory tempereture is same as previous section. We refer the reader to [60] for the reasons why in deformed AdS model with quadratic correction in warp factor the "temperature" take the form of for AdS-SW BH background.
So, we have a deformed AdS that in the limit c → 0 is AdS 5 .
Here we have the metric (1) as last section but the warp factor is different as mentioned above. Therefor, our corresponding calculation in case of L, ReV QQ and ImV QQ give us motivation to compare results between two different metric background. This comparing results help us to underestand the effect of deformation parameter on the physical quantity such as interaction energy. So, we choose the following change of variable.
After some algebric calculation, one can obtain,
We consider Teylor expansion of e a and choose second approximation which corresponds to first order of deformation parameter. Now, we explain some mathematical tools. From (26), we consider following integral,
and Teylor expansion of e a is:
and also here we have
• n=0 corresponds to c = 0 or zeroth order of deformation parameter
• n=1 corresponds to c or first order of deformation parameter . . .
• n=n corresponds to c n or n'th order of deformation parameter
In this work we consider the first order of deformation parameter, so, e a ≈ 1 + a , since a ≫ 1 and also y 4 e a ≫ 1 , the term 1 can be neglected in both cases. So the integral would be as
From hypergeometric functions, we have,
If we take t = 1 y 2 the integral will be as,
By using the equations (29)- (32) one can manage the corresponding problem. Also we note that in section 2 the integrals are formed with gaussian hypergeometric functions but in section 3 they don't have gaussian representation, we refer the reader to Ref. [59] . Finally the equations (29)- (32) help us to obtain,
The representation of the hypergeometric function of this integral give us,
So, the real part of potential ReV QQ will be as,
We rewrite the above equation as,
Now, we are ready to calculate the imaginary part of potential in case ofM * > 0 we have following relation,
And the condition ImV QQ < 0 is satisfied. ForM * < 0 as mentioned before ImV QQ ≈ 0.
We can see from (37) this expression is always negative as expected. It means approximately in region 0 < y h < 0.2, there is no proof for existance of meson.
Reader may remember that y h is ratio of deepest position of the string in the bulk to event horizon. So, meson that is being described with an infinite string in the bulk, after y h ≃ 0.2 in a deformed space is visible. In spite of last sector, ReV QQ in figure 5 represent that QQ feels the moving plasma for any value of η and increases with increasing η , when first order of c is contributed.
Imaginary part of potential for moving heavy quarqonia is more interesting. Because the reader can see from(37) one does not need to use any approximation for this relation. It means this is the "exact imaginary part of potential" for a deformed AdS. Similar to AdS 5 case, it decreases with increasing η. It means that thermal width is suppressed. With manipulating T in graph, this behavior has no change with η. Or, there are same schema for all values of finetuing T in the range. It means the thermal changes has no effect on thermal 
Concolusion
In this article, we have used the method [36] to investigate the real and imaginary parts of potential for moving heavy quarqonia in plasmas with two example of gravity duals. The first one was AdS 5 and the other was a deformed AdS. In both cases QQ pair oriented perpendicularly to the hot wind. We have found that for the case deformation parameter is It would be interesting that survey other orders of deformation parameter and effects of them on behavior of QQ in ReV QQ sector, for that there are some complicated calculations.
The other interesting problem is instead of to use the soft wall model we use hyper violation metric background and discuss the moving mesons and investigate real and imaginary parts of potential. This problem with corresponding metric background for the moving meson in plasma media is in hand.
